Objective. There has been a recent increase in interest in antenatal depression, which is associated with adverse obstetric, neonatal and maternal outcomes and has been overlooked and underdiagnosed. Local data on prevalence and risk factors are lacking. Aim. To determine the prevalence and risk factors associated with antenatal depressive symptoms in a KwaZulu-Natal population. Methods. The Edinburgh Postnatal Depression Scale and a socio-demographic questionnaire in English and isiZulu were administered to 387 antenatal outpatients at King Edward VIII Hospital in Durban. Results. Of the participants, 149 (38.5%) suffered from depression and 38.3% had thought of harming themselves in the preceding 7 days. Risk factors for depression included HIV seropositivity (p=0.02), a prior history of depression (p=0.02), recent thoughts of self-harm (p<0.000), single marital status (p=0.04) and unplanned pregnancy (p=0.01). Conclusion. The high prevalence of antenatal depressive symptoms and thoughts of deliberate self-harm supports a policy of routine screening for antenatal depression in South Africa, especially in HIV-seropositive women.
Pregnancy is usually viewed by the public and the medical profession as a period of emotional well-being that is protected against mental disorder. Antenatal care traditionally focuses on physical health rather than on emotional health. Consequently, antenatal depression is regularly overlooked and underdiagnosed, locally and globally. 1 In contrast, there has long been a focus on depression in the postpartum period, with considerable literature and public awareness. Only during the past decade have studies of antenatal psychiatric morbidity become more common. 2, 3 Studies show that the prevalence of antenatal depression is higher than that of postnatal depression. 2, 3 Low rates are reported from developed countries (4% in Hong Kong 4 and 8% in Finland 5 ), but higher rates have been found in low socio-economic settings. [6] [7] [8] [9] [10] In community-and clinic-based populations, rates of 39% have been reported from two African urban sites (Cape Town 6 and Tanzania 7 ) and 47% from an African rural site (KwaZulu-Natal 8 ). Similar rates have been reported from Bangladesh (33%) 9 and Pakistan (48%). 10 Antenatal depression is associated with adverse fetal, obstetric and neonatal outcomes, including intra-uterine growth retardation (IUGR), low birth weight, preterm delivery and infant behavioural problems. [11] [12] [13] Nutritional deprivation and poor maternal weight gain during pregnancy are risk factors for IUGR, and when depression is associated with weight loss, fetal growth may be negatively affected. Physiological mechanisms underlying the negative impact of antenatal depression on fetal growth and neonatal development include hyperactivity of the hypothalamo-pituitary axis and increased cortisol secretion.
Apart from physiological effects on the fetus, depression in pregnancy can affect a mother's functional status and cause cognitive distortions that affect her decision-making capacities. This may be associated with poor attendance at antenatal clinics and lack of motivation to follow physician care regimens, 5 and lead to other problems such as maternal substance abuse. 5 These factors invariably increase the risk of adverse pregnancy outcomes. 12 Depression may also amplify somatic symptoms of pregnancy.
14 Severe depression carries a risk of psychosis, and of self-injurious and impulsive behaviours. Few data are available on suicidality during pregnancy, which is a further possible outcome of antenatal depression. 3, 9 Antenatal depression is an independent risk factor for postpartum depression. 2, 15 Untreated antenatal depression may be associated with a 50 -60% risk of a postpartum disorder. Up to 50% of cases of antenatal depression are undetected, which coupled with an unwillingness to use medication in pregnant patients makes it likely that most depressed pregnant women will not be on treatment for depression. 1 Infants of mothers with postpartum depression may exhibit depression-like behaviours, e.g. fewer expressions of interest, excessive crying and inferior excitability prior to substantial motherbaby interactions. 11, 12 They have been reported to have inferior performance on the orientation, reflex, excitability and withdrawal clusters of the Brazelton Scale, which assesses neonatal behaviour. 13 In developed and developing countries, socio-demographic factors associated with risk of depression during pregnancy include a previous history of depression, low self-esteem, low social support, single status, intimate partner violence, low income, younger age and unplanned pregnancy. 6, 7, 10, 15, 16 The only previous South African study to investigate risk factors found that lack of partner support, intimate partner violence, low household income and younger age were the strongest predictors of antenatal depression. 6 Improving maternal and child health are international and national priorities. The United Nations Millennium Development Goals 17 list child health and maternal health as two of the eight goals, while the South African National Department of Health has identified maternal and child health as one of four priority programmes. 18 Dealing with depression during pregnancy is relevant to achieving better outcomes for mothers and infants in South Africa. In KwaZulu-Natal, the province with the highest antenatal HIV prevalence rate (39%) and the highest teen pregnancy rate, it is particularly important to investigate the burden of depression in pregnancy and its associated risk factors. We aimed to determine the prevalence of antenatal depressive symptoms and associated socio-demographic risk factors, including HIV status, at King Edward VIII Hospital, Durban.
Methods

Site and study population
The study comprised women attending the antenatal clinic at King Edward VIII Hospital, one of the largest hospitals in South Africa and providing district, regional and tertiary services to KwaZuluNatal province. It is a teaching hospital to the Nelson R Mandela School of Medicine and serves an ethnically diverse population, mainly of lower socio-economic status. The antenatal clinic offers primary-level care to patients who live locally and serves as a referral clinic for high/medium-risk pregnancies that cannot be managed at primary healthcare level (e.g. previous caesarean sections, multiple pregnancies, and maternal medical conditions such as hypertension, diabetes, epilepsy and asthma). Approximately 1 150 patients attend the clinic each month, most of whom are in the third trimester, as patients are typically referred during the later stages of pregnancy for appropriate delivery planning.
Consecutive pregnant women attending the clinic and literate in English or isiZulu during the month of November 2011 were included until a sample of 390 was reached, a size considered adequate to detect associations between depressive symptoms and risk factors. Owing to missing data on 3 individuals, the analysis was conducted on 387 women.
Instruments
The Edinburgh Postnatal Depression Scale (EPDS), a 10-item selfreport scale assessing the symptoms of depression, was used to assess the presence of depression. Each item is scored on a 4-point scale with a total score range of 0 -30. Its strength is that it omits somatic symptoms that are often associated with depression and may be confounded by pregnancy-related changes, i.e. changes in appetite and weight, energy, nausea and headaches. Rather, it focuses on cognitive and affective symptoms. The scale assesses symptoms in the past 7 days. On the basis of previous studies, a cut-off score of ≥13 was used to indicate depression. The EPDS was completed in English or using a translated Zulu version developed for the study using standard translation methods.
The EPDS was developed to detect postpartum depression, 19 but it has since been validated for use in pregnant women and has satisfactory sensitivity (79%) and specificity. 20 It is the only self-report scale that has been validated for use postnatally and during pregnancy. It has been translated into many languages and was validated in postnatal South African women at Coronation Hospital in Johannesburg after being translated into six different South African languages. 21 In that study it was validated against the Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria for depression, and a score of 11 identified 100% of cases of major depression and 70% of cases of minor depression (sensitivity was 80% and specificity 76.6%). The authors concluded that it is a valid screening instrument in the South African urban community.
Participants were also required to fill in a 12-item sociodemographic questionnaire including age, number of pregnancies, gestational age, reason for referral, education, employment, household income, relationship status, HIV status, and whether the pregnancy was planned and initially wanted or unwanted (at the time of 'diagnosing' pregnancy).
Ethics
Ethical approval was obtained from the Biomedical Research Ethics Committee of the University of KwaZulu-Natal and institutional approval from King Edward VIII Hospital. All participants signed a written informed consent form. Use of research codes ensured confidentiality and anonymity.
Data collection
The data were collected during November 2011. Consecutive sampling was used, as random presentation of patients was assumed. While women were waiting for their routine antenatal appointments, the purpose and nature of the study was explained to the whole group. They were then given individual patient information sheets in English or isiZulu and invited to participate. Participants selfcompleted the EPDS and socio-demographic questionnaire. Women who scored 13 and above or who gave a positive answer to an item on deliberate self-harm (DSH) were offered referral to the psychiatric clinic at King Edward VIII Hospital.
Data analysis
Data were analysed using SPSS version 18.0. 22 Spearman's correlation coefficients were generated to examine the relationship between depression (a score of 13 or more on the EPDS) and various social, obstetric and clinical variables. Frequencies and odds ratios (ORs) were also calculated. ANOVA was used to determine the relationship between depression outcome and age and gestational age (continuous variables.) Significant variables on bivariate correlation were entered into a logistic regression analysis. A p-value of <0.05 was considered statistically significant.
Results
Social, obstetric and clinical demographics
Unemployed women comprised 65.0% of the sample; 52.9% had completed secondary education; 70.9% were married or had a partner; over half (53.7%) had a gross household income of <R5 000 a month; and the mean age was 27.0 years (range 14 -46 years, standard deviation (SD) 6.1).
Of the participants 42.2% had high/medium-risk pregnancies (e.g. twins, previous caesarean section, diabetes or hypertension) and 20.2% had low-risk pregnancies; in the remaining 37.6% the reason for referral to the clinic was unknown. Sixty-nine per cent were in their third trimester, with a mean gestational age for the sample of 28.6 weeks (range 2 -41 weeks, SD 8.4). While 55.1% of the women had not planned to fall pregnant, 57.0% stated they had wanted the pregnancy at the outset.
With regard to HIV status, 27.6% of the participants reported being HIV-seropositive and 53.2% negative; 19.3% did not know their status. Only 6.8% had a previous history of depression, but 38.3% reported having had thoughts of DSH during the previous 7 days.
Prevalence and correlates of depression
Of the sample of 387 women, 149 (38.5%) had an EPDS score of 13 or more, indicating probable depression. When the cut-off EPDS score was changed to 12 or more (consistent with some studies), 174 (44.9%) were depressed. The former was used for statistical analyses.
Bivariate correlations using depressed versus non-depressed individuals showed a significant association between being depressed and single marital status, being HIV-positive, having an unplanned pregnancy, having thoughts of DSH, and having a past history of depression (Table 1) . ORs for the latter two risk factors were highwomen with a prior history of depression were therefore over 6 times . There were also trend associations between being depressed and having a mean household income <R5 000 per month, and the pregnancy being unwanted at the outset.
In the logistic regression, in which all significant variables from the bivariate analysis were entered, only thoughts of DSH remained a significant predictor of depression (p<0.000) with an OR of 16.7.
Discussion
Consistent with studies from developing countries, 6-10 a high estimated prevalence of depression was detected in this KwaZuluNatal urban population. Notably, when using a conservative EPDS cut-off score of 13 or more, the rate of 38.5% is almost identical to the rate of 39% detected in Khayelitsha, Cape Town, where an EPDS cutoff score of 14 or above was used. 6 When we used a less conservative EPDS cut-off score of 12 or more (consistent with some literature), the prevalence rate (44.9%) is higher and approximates the 47% rate in a study in rural KwaZulu-Natal where depression was determined using a structured clinical interview (the SCID). 8 Arguably the latter method of detecting depression is superior to a rating scale -our rate of 38.5%, and the Khayelitsha rate of 39%, may therefore be conservative figures. Importantly, our result adds further support to the evidence for an increased prevalence of antenatal depression in developing countries. A meta-analysis of antenatal depression prevalence, in which all but one study was from a developed country, reported rates between 7.4% and 12.8%. 2 Rates from developing countries are far higher, approximating 50%.
One might speculate about the reasons for apparently higher rates of antenatal depressive symptoms in developing contexts. The brief on maternal mental health published by the Perinatal Mental Health Project in Cape Town suggests that the high rates of maternal depression in developing countries may be linked to HIV/ AIDS, violence, lack of social support, refugee status, substance abuse and teen pregnancy. 23 The World Health Organization states that 'The burden of both reproductive and mental ill-health is greatest in the poorest countries, where health services tend to be dispersed or physically inaccessible, poorly staffed, resourced and equipped, and beyond the reach of many poor people,' and that 'High rates of maternal depression constitute a major public health problem. ' 24 
Risk factors for antenatal depression
We found that the strongest risk factor for depression was having had thoughts of DSH within the last 7 days. While there is an association between being depressed and having thoughts of DSH, depression is not usually a significant predictor of DSH. The strongest predictors of DSH are a history of childhood physical or sexual abuse and certain personality structures. 25 Why does this population have such a high rate of thoughts of DSH and why may this be associated with the presence of depression? We suggest that these women have many risk factors that compound their risk of antenatal depression: high HIV prevalence, low income, a high-risk pregnancy in most cases, and a high proportion of unplanned pregnancies. We speculate that among the women with depression in this sample, the compounding effect of these risk factors worsens the severity of the depression, resulting in associated thoughts of DSH.
Other predictors of depression in the bivariate analysis included single marital status, being HIV-positive, having an unplanned pregnancy, and having a past history of depression. These associations with antenatal depression (other than HIV seropositivity) have been demonstrated in the literature, and our findings add further support to them in this urban South African population.
To our knowledge, this is the first time this important association between HIV-positive status and depression in pregnancy has been demonstrated. Studies in rural KwaZulu-Natal 8 and in the USA 26 found no difference in the rate of depression between HIV-positive and HIV-negative pregnant women. In our study, being HIV-positive places a mother at a significantly increased risk of depression in pregnancy. Notably, while HIV status was 'unknown' in 19.3% of women, we do not consider that this factor undermines our result, since the mean EPDS score in the 'unknown' group was 11.9, which is intermediate between those of HIV-positive women (12.1) and HIV-negative women (10.2) . This apparent association is extremely important, especially in a context such as KwaZulu-Natal, where the prevalence of HIV seropositivity in antenatal women is 39%.
The association between HIV seropositivity and increased risk for depression has profound implications for evaluating both the direct and indirect negative impact of HIV seropositivity on maternal, perinatal and infant outcomes. Interestingly, there was no significant relationship between level of education and depression, although the mean EPDS score was higher for those with only primary education compared with those with secondary or tertiary education. Such a relationship might have been expected, as most studies of depression indicate that higher education protects against depression. Most participants fell into the intermediate category of secondary education, which may explain our failure to show a significant differential effect between the primaryand tertiary-educated groups. Similarly, with respect to employment status, while the mean EPDS score for the unemployed group was higher (11.5) than that of the employed group (10.2), this difference was not statistically significant. The failure to attain significance may be because the size of the two groups differed substantially, with 65.0% of women being unemployed. Studies have shown that being employed may be protective against depression.
Limitations
Our study has several important limitations. In terms of sample selection, we excluded illiterate women. While this might have biased our sample (illiterate women may be more vulnerable to depression), the adult literacy rate in South African women in the general population approximates 90%; our sample therefore closely reflected the literacy of the general population.
Our study population was to a significant degree a select population of antenatal women. King Edward VIII Hospital antenatal clinic is a primary healthcare clinic for those who live locally, but is also a referral centre for high/medium-risk pregnancies (including multiple pregnancies, previous caesarean sections, maternal diabetes and maternal hypertension). Our results therefore cannot be generalised to all primary care antenatal clinics or to women not seeking antenatal care. The differing sample sizes for each trimester may have confounded our analysis of depression versus trimester. A systematic review of antenatal depression showed that the risk of depression is highest in the second trimester (12.8%), followed by the third trimester (12%), with the lowest rates in the first trimester (7.4%). 2 Our study detected the reverse, but sample sizes were unequal, with 69.0% of our respondents being in the third trimester; our result (which was not significant) should therefore be viewed with caution.
The literature varies regarding the optimal cut-off value for depression on the EPDS. Some studies advocate a score as high as 14 and above, while others use a score as low as 9 and above. We opted to use 13 and above on the basis of the findings of a large systematic review that included 37 studies validating the EPDS in peripartum women. Nevertheless, our results may have been different had we used a different cut-off score.
While the EPDS allows us to assess the likelihood of current depression, it is merely a rating scale -not a diagnostic tool. In the absence of confirmation of the presence of depression by means of a diagnostic clinical interview, we cannot be certain that individuals scoring 13 or above had a depressive illness. We therefore regard this as a preliminary study.
We stress that associations found in this study between sociodemographic, obstetric and clinical factors and depression tell nothing about causality. The cross-sectional design of the study prevents conclusions being drawn regarding causal relationships between exposures and outcomes.
Conclusion and recommendation
Our results confirm studies indicating high rates of antenatal depressive symptoms in developing countries. Recent studies in South Africa, including this study, indicate that more than a third of women have significant depressive symptoms during pregnancy. Thoughts of DSH also often appear to be associated with depressive symptoms. This is of concern, as self-harming ideation is often predictive of self-harming behaviours and should warn of potential danger to mothers and their infants. Maternal suicide is often paired with homicidal intentions and even behaviours towards the infant.
This study also provides evidence that HIV infection may place mothers at additional risk of depression during pregnancy. Such an association, if confirmed by subsequent studies, has major implications for managing peripartum risk in HIV-positive women.
Several recent studies have provided sufficient evidence for depression in pregnancy to be regarded as a significant public health problem in South Africa. Furthermore, it is almost invariably overlooked and remains undiagnosed and untreated in most cases. To realise the national and international objectives of improving maternal and child health, a policy of routine screening for depression in antenatal women should be developed and implemented without delay in South Africa.
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